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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the number of excellent products 
by improving yield in division. 

SOLUTION: The method comprises a process for forming a relatively narrow 
and shallow pre-groove 4 of a width W0 on the surface of a semiconductor 
layer formation side of a semiconductor wafer 1 by dicing, and a process for 
forming a relatively wide and deep groove 5 of a width W1 on the surface by 
dicing by hollowing out the pre-groove 4. A margin width M is added to both 
sides of the width W1 of the wide groove 5 and set as a cutting margin S, 
and the cutting margin S is added to a chip effective width C and set as a 
division pitch P. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ~~ ~ 

[Claim 1] In the approach of dividing into many semiconductor chips the semi-conductor wafer with which it comes to form 
a semi-conductor layer on a substrate The process which forms the pre slot where width of face is narrow and, where the 
depth is shallow by dicing relatively [front face / by the side of the semi-conductor stratification of said semi-conductor 
wafer ], The chip division approach of the semi-conductor wafer characterized by including the process which is this front 
face, and forms the broad slot where width of face is wide and, where the depth is deep by dicing relatively [ cost / end ] 
as scoops out said pre slot. 

[Claim 2] The chip division approach of the semi-conductor wafer characterized by including the process which forms the 
broad slot where width of face is wide by dicing relatively [ front face / by the side of the semi-conductor stratification of 
said semi-conductor wafer ], and the process which forms the narrow additional slot on the width of face by dicing 
relatively [ groove bottom / of this broad slot ] in the approach of dividing into many semiconductor chips the semi- 
conductor wafer with which it comes to form a semi-conductor layer on a substrate. 

[Claim 3] The chip division approach of a semi-conductor wafer according to claim 1 or 2 that said substrate consists of a 
with a Mohs hardness of eight or more high degree-of-hardness ingredient. 

[Claim 4] The chip division approach of a semi-conductor wafer according to claim 1 or 2 that said substrate consists of 
sapphire or GaN, and said semi-conductor layer consists of a gallium nitride system compound semiconductor. 
[Claim 5] The chip division approach of a semi-conductor wafer given in any 1 term of claims 1-4 which apply a margin 
width to the both sides of the width of face of said broad slot, set up as end cost, add this end cost to chip effective width, 
and are set up as a division pitch. 

[Claim 6] The chip division approach of the semi-conductor wafer according to claim 5 which sets width of face of said 
broad slot to 30-65 micrometers, sets a margin width to 5-15 micrometers, has and sets end cost to 60-75 micrometers. 
[Claim 7] The chip division approach of the semi-conductor wafer according to claim 1, 3, 4, 5, or 6 which sets width of 
face of said pre slot to 10-30 micrometers. 

[Claim 8] The chip division approach of the semi-conductor wafer according to claim 2, 3, 4, 5, or 6 which sets width of 
face of said additional slot to 10-30 micrometers. 

[Claim 9] The chip division approach of a semi-conductor wafer given in any 1 term of claims 1-8 including the process 
which carries out a scribe to the groove bottom of said broad slot, or the front face by the side of the semi-conductor 
layer agenesis of the semi-conductor wafer corresponding to said broad slot, and forms a scribe line in it. 
[Claim 10] The chip division approach of a semi-conductor wafer including the process which braking-divides said semi- 
conductor wafer into a semiconductor chip with said scribe line as the starting point according to claim 9. 
[Claim 11] The chip division approach of the semi-conductor wafer according to claim 2 which forms so that said additional 
slot may be attained to the front face by the side of the semi-conductor layer agenesis of a semi-conductor wafer, and is 
divided into a semiconductor chip. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of dividing into many semiconductor chips the semi- 
conductor wafer with which it comes to form a semi-conductor layer on a substrate. 
[0002] 

[Description of the Prior Art] After forming a slot in a wafer by dicing or forming a scribe line by the scribe as an approach 
of dividing a semi-conductor wafer, while starting from said slot or a scribe line according to braking, the method of 
breaking a wafer along with them is common. Dicing is the approach of making the rotary knife and wafer of a dicer (dicing 
saw) displaced relatively, and forming a dicing slot in a wafer. A scribe is the approach of making the acute cutting edge and 
wafer of a scriber displaced relatively, and forming a scribe line in a wafer. Braking is the approach of breaking a wafer, by 
pressing a wafer with a press cutting edge or a press roller, and performing tripartite bending. 

[0003] In the semi-conductor wafer using the substrate which consists of high degree-of-hardness ingredients (for 
example, sapphire, GaN, etc.), only by forming a shallow dicing slot or a scribe line, braking needed to be carried out, after 
adding the device of carrying out dicing deeply, or carrying out a scribe after carrying out the thinning of the substrate 
sharply, since it is difficult to break a wafer according to braking. For example, one method of dividing the wafer with which 
the laminating of the gallium nitride system compound semiconductor was carried out on the front face of silicon on 
sapphire in the shape of a chip is explained with reference to drawing 7 . 

[0004] ** It is a front face by the side of semi-conductor layer 53 formation of the semi-conductor wafer 51, and form a 
slot 55 in the center section of the end cost S by dicing. 

** Carry out the thinning of this substrate 52 uniformly by grinding the front face by the side of the semi-conductor layer 
agenesis of silicon on sapphire 52. 

** It is a front face by the side of the semi-conductor layer agenesis which appeared in this thinning, and form the scribe 
line 56 in the location corresponding to said slot 55 by the scribe. 

** Carry out braking with the scribe line 56 as the starting point, and divide into many semiconductor chips 60. 

[0005] Here, margin-width M is taken on both sides of the width of face W of a slot 55, it considers as the end cost S, and 

the value which added this end cost S to the chip effective width C is set up as a division pitch P. And the present gallium 

nitride system compound semiconductor light emitting device is manufactured in general considering the chip effective 

width C as 300-400 micrometers, and sets chip effective width C of .drawing 7 to 320 micrometers. 

[0006] The end cost S was small set up with 40-micrometer (value of both sides of parting line: one side every 20 

micrometers) extent from a viewpoint that the total number of **** of the semiconductor chip 60 which can be divided and 

taken from one semi-conductor wafer 51 increases, so that the end cost S was conventionally made small. And in order to 

prevent defect generating by the chipping of the semi-conductor layer 3, about 10 micrometers margin-width M (value of 

one side) is taken, and width of face W of a slot 55 was made small after all at about 20 micrometers. That is, the dicing 

cutting edge (rotary knife) with a width of tooth of about 20 micrometers was used, and the slot 55 was formed. 

[0007] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the above-mentioned chip 
division approach. 

(1) Since the semi-conductor layer 53 which consists of the substrate 52 and gallium nitride system compound which 
consist of sapphire is very hard, if it is going to form the trench 55 with a depth of 20 micrometers or more using a dicing 
cutting edge with a width of tooth of 20 micrometers or more, the chipping of the semi-conductor layer 53 will generate it 
violently. Therefore, although only the slot 55 with a depth of about 10-20 micrometers could usually be formed, even if it 
was the depth to that extent, it had generated by remarkable frequency and the yield was bad [ the chipping of the semi- 
conductor layer 53 ]. For this reason, "excellent article of the semiconductor chip 60 except the defective by a chipping 
etc. could be taken, and number" was not necessarily able to say it as the best figure. 
[0008] (2) The dicing cutting edge with a small width of tooth has a short life, and requires cost. 

[0009] (3) Since only the slot 55 with a depth of about 10-20 micrometers can be formed, need large thrust for braking and 
the following problem of (4) becomes easy to occur. 

[0010] (4) Assume the crack 59 generated with the scribe line 56 as the starting point at the time of braking progressing in 
the abbreviation thickness direction of a substrate 52, and finishing it as somewhere in groove bottoms of a slot 55. 
However, since it is small, as the width of face W of a slot 55 indicated it in the right-hand side of drawing 7 as about 20 
micrometers, when a crack 59 progressed aslant to the thickness direction, it had become the cause to which it separates 
from a slot 55, even the semi-conductor layer 53 may be attained to, and this also worsens the yield. 

[0011] The purpose of this invention is to offer the chip division approach of the semi-conductor wafer to which the above- 
mentioned technical problem can be solved, the yield in division can be raised, an excellent article can be taken, and a 
number can be made to increase. 
[0012] 

[Means for Solving the Problem] (1) In the approach the first this invention divides into many semiconductor chips the 
semi-conductor wafer with which it comes to form a semi-conductor layer on a substrate The process which is a front face 
http://www4.ipdl .ncipi.go.jp/ cgj— bin/tran_web_cgi_ejje 06/02/24 
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by the side of the semi-conductor stratification of said semi-conductor wafer, and forms the pre slot where width of face is 
narrow and, where the depth is shallow by dicing relatively [ center section / of end cost ], It is characterized by including 
the process which is this front face, and forms the broad slot where width of face is wide and, where the depth is deep by 
dicing relatively [ cost / end ] as scoops out said pre slot. Of course, — is the relative relation between a pre slot and a 
broad slot relatively. 

[0013] (2) In the approach of dividing into many semiconductor chips the semi-conductor wafer with which it comes to form 
a semi-conductor layer on a substrate, it is characterized by including the process which forms the broad slot where width 
of face is wide by dicing relatively [ front face / by the side of the semi-conductor stratification of said semi-conductor 
wafer ], and the process which forms the narrow additional slot on the width of face by dicing relatively [ groove bottom / 
of this broad slot ]. Of course, — is the relative relation between a broad slot and an additional slot relatively. 
[0014] Here, "dicing" is good by the usual approach of performing in the rotary knife to which for example, the diamond 
abrasive grain adhered. 

[0015] Although not limited by the component of a substrate, each above-mentioned means (1) and (2) are effective 
especially when it is what a substrate becomes from a with a Mohs hardness of eight or more high degree-of-hardness 
ingredient. For example, it is effective in especially division of the semi-conductor wafer with which a substrate consists of 
sapphire or GaN, and a semi-conductor layer consists of a gallium nitride system compound semiconductor. 
[0016] In each means (1) and (2), it is desirable to apply a margin width to the both sides of the width of face of a broad 
slot, to set up as end cost, to add this end cost to chip effective width, and to set up as a division pitch. Although not 
limited, as for a broad slot, a margin width, and especially end cost, it is desirable to set width of face of a broad slot to 30- 
65 micrometers, to set a margin width to 5-15 micrometers, to have and to set end cost to 60-75 micrometers, and when 
especially a substrate consists of a with a Mohs hardness of eight or more high degree-of-hardness ingredient, they are 
desirable. When the width of face of a broad slot was small and the crack generated at the time of ** braking progresses 
aslant to the thickness direction of a substrate, the probability which a crack swerves from a broad slot and attains to a 
semi-conductor layer becomes high. ** When forming a scribe line in the groove bottom of a broad slot, a cutter stops 
being able to go into broad Mizouchi of a broad slot easily, and a scribe line is no longer formed normally again. ** Again, if 
the broad depth of flute is enlarged, it will become easy to produce a chipping. On the other hand, if the width of face of a 
broad slot is too large, in spite of improvement in the yield by chipping prevention, it can take and a number will decrease. 
[0017] Moreover, in a means (1), although especially the width of face of a pre slot is not limited, it is desirable to be 
referred to as 10-30 micrometers. If it becomes easy to produce a chipping and the width of face of a pre slot is large, in 
case a broad slot will be formed, if the width of face of a pre slot is too small, in case a pre slot will be formed, it becomes 
easy to produce a chipping. 

[0018] Moreover, in a means (2), although especially the width of face of an additional slot is not limited, it is desirable to be 
referred to as 10-30 micrometers. If the width of face of an additional slot is too small, while it will become difficult to form 
a deep additional slot, a dicing cutting edge becomes easy to break, and it becomes easy to attain to a semi-conductor 
layer without becoming easy to produce a chipping and settling the chipping field in a pre slot, in case an additional slot will 
be formed, if the width of face of an additional slot is large. 

[0019] Moreover, in addition to said process, each means (1) and (2) can include the process which carries out a scribe to 
the groove bottom of a broad slot, or the front face by the side of the semi-conductor layer agenesis of the semi- 
conductor wafer corresponding to a broad slot, and forms a scribe line in it, and they can include further the process which 
braking-divides a semi-conductor wafer into a semiconductor chip with a scribe line as the starting point. 
[0020] Moreover, in a means (2), it may form so that an additional slot may be attained to the front face by the side of the 
semi-conductor layer agenesis of a semi-conductor wafer, and you may divide into a semiconductor chip. 
[0021] 

[Embodiment of the Invention] [First operation gestalt] drawing 1 and drawing 2 show the chip division approach of the 
semi-conductor wafer concerning the first operation gestalt. First, if the semi-conductor wafer 1 to divide is explained, as 
shown in drawing 1 (a), this wafer 1 will consist of a substrate 2 and a semi-conductor layer 3 which constitutes the light 
emitting devices (light emitting diode, laser diode, etc) formed on the front face, and this layer 3 will consist of main layers 
11-16 and an electrode (illustration abbreviation). 

[0022] The front face in which a substrate 2 becomes from sapphire, a flat-surface dimension configuration forms the 
square of 2 inches (about 5cm) in, and thickness forms 350 micrometers and a semi-conductor layer is the thing of the a- 
th page {11-20}. However, a substrate is not limited to this but can change suitably an ingredient (for example, the 
substrate which consists of GaN is used), a flat-surface dimension configuration, thickness, the crystal face, etc. 
[0023] The main layers 11-16 are the gallium nitride system compound semiconductors (although a buffer layer is AIN, GaN 
is sufficient as it) ail formed of metal-organic chemical vapor deposition. The AIN buffer layer 1 1 is first formed on a 
substrate 2, and the Si dope n mold GaN contact layer 12 is formed on this layer 1 1. The n mold GaN cladding layer 13 is 
formed on this layer 12, and the luminous layer 14 of the multiplex quantum well structure where the laminating of a GaN 
barrier layer and the InGaN well layer was carried out by turns is formed on this layer 13. The Mg dope p mold AlGaN 
cladding layer 15 is formed on this layer 14, and the Mg dope p mold GaN contact layer 16 is formed on this layer 15. 
Although especially the thickness of the 1 1 to main layer 16 whole is not limited, it is 2-15 micrometers, for example. 
[0024] However, main layers are not limited to this configuration, but changing the presentation of each class, or changing a 
luminous layer for example, into single quantum well structure, or excluding a buffer layer 1 1, in setting a substrate 2 to 
GaN, or establishing resonance structure in the case of laser diode etc. can change them suitably. 

[0025] In addition <A HREF= , 7Tokujitu/tjitemdrw.ipdl?N0000=237&N0500=1 E_N/;X=7;=6>///&N0001=401&N0552=9&N 
0553= 000004" TARGET="tjitemdrw"> drawing 1 (a) is what showed the dimension relation of each part in drawing 
equivalent to drawing 2 (d) mentioned later. If the outline is explained in advance of explanation of the division approach, 
margin-width M is added to the both sides of the width of face W1 of the broad slot 5, it will set up as en_d cost S. this end_ 
cost S will be added to the chip effective width C, and it will set up as a division pitch P. Width of face W1 of the broad slot 
5 is set into four steps, 40, 45, 50, or 55 micrometers, a margin width is set to 10 micrometers, it has and, specifically, the 
end cost S is made into four steps, 60, 65, 70, or 75 micrometers. Since chip effective width C is made into six steps, 300, 
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320, 340, 360, 380, or 400 micr.omet,ers, the division pitch P serves as a value which added end [ four steps of ] cost S to 
each chip effective width C. Moreover, width of face W0 of the pre slot 4 is set to 20 micrometers smaller than W1. 
[0026] Now, the following process performs the chip division approach of the semi-conductor wafer 1 of this operation 
gestalt. 

** As shown in drawing 2 (a), it is a front face by the side of the semi-conductor stratification of the semi-conductor wafer 
1, and width of face W0 forms in the center section of the end cost S the pre slot 4 whose depth is about 15 micrometers 
by dicing by 20 micrometers. The depth of the pre slot 4 may be further applied to a substrate 2 for a while (for example, 
1-10 micrometers) that what is necessary is just what removes the semi-conductor layer 3 by abbreviation overall 
thickness. 

[0027] ** As shown in drawing 2 (b), it is a front face by the side of the semi-conductor stratification of the semi- 
conductor wafer 1, and as width of face W1 scoops out said pre slot 4, it forms the broad slot 5 whose depth is 30 
micrometers by dicing by 40, 45, 50, or 55 micrometers relatively [ cost / S / end ]. Of course, the thing of a width of tooth 
according to W1 is used for a dicing cutting edge. 

[0028] ** As shown in drawing 2 (c), carry out the thinning of this substrate 2 to about 100 micrometers in thickness 
uniformly by grinding the front face by the side of the semi-conductor layer agenesis with a thickness of 350 micrometers 
of a substrate 2 with a grinder. 

[0029] ** As shown in drawing 1 (a) and drawing 2 (d), carry out a scribe to the front face by the side of the semi- 
conductor layer agenesis of the substrate 2 corresponding to the broad slot 5, and form the scribe line 6 in it. 
[0030] ** As shown in drawing 2 (e), braking^divide the semi-conductor wafer 1 into many semiconductor chips 10 with the 
scribe line 6 as the starting point. 

[0031] According to the chip division approach of this operation gestalt, the following effectiveness is acquired. 
(1) If the dicing of the broad slot 5 is carried out as the pre slot 4 formed in advance of the broad slot 5 is scooped out, 
since an operation of a chip tending to be finely divided by existence of the pre slot 4 will arise, In spite of forming the deep 
broad slot 5 with a depth of 30 micrometers using a dicing cutting edge with a width of tooth of about 40-55 micrometers 
though the semi-conductor layer 3 which consists of the substrate 2 and gallium nitride system compound which consist of 
sapphire is very hard and, a chipping seldom occurs in the semi-conductor layer 3. Therefore, the yield improves, "excellent 
article of the semiconductor chip 10 except the defective by a chipping etc. can be taken, and number" increases from said 
conventional example. The result of the yield etc. is shown in the next table 1. The conventional example is explained with 
reference to drawing 7 . It is the numeric value which it could take, and the rate could take "excellent article of the 
conventional example, and expressed number" relatively as 100 
[0032] 

[Table 1] 
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[0033] As this table 1, this operation gestalt could be taken and the rate became high no less than 1 to 10% rather than the 
conventional example. If the end cost S is greatly set up like this operation gestalt, the total number of **** of the 
semiconductor chip 10 which can be divided and taken from one semi-conductor wafer 1 will decrease (Table 1). However, 
since defect generating by the chipping of the semi-conductor layer 3 at the time of dicing can be prevented as 
aforementioned, "excellent article can be taken as a result and number" increases. This is the remarkable effectiveness in 
the way of thinking of an inversion. 

[0034] (2) The dicing cutting edge with a large width of tooth has a long life, and a cost cut can be aimed at. 
[0035] (3) Since the broad slot 5 where the depth is larger than the conventional example can be formed, braking can be 
easily performed by small thrust, and the following problem of (4) cannot occur easily. 
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JP.2001 -284291, A [DETAILED DESCRIPTION] 4/4 /^_^ 

[0036] (4) Since the width of face W1 of the broad siot 5 is set up greatly, even when the crack 9 generated with the scribe 
line 6 as the starting point at the time of braking progresses aslant to the thickness direction of a substrate 2 temporarily, 
finish as somewhere in groove bottoms of the broad slot 5, and don't attain to the semi-conductor layer 3. This also 
improves the yield. 

[0037] In addition, in this operation gestalt, as shown in drawing 3 (a), after putting two pre slots 4 in order by dicing and 
forming them, as are shown in drawing 3 (b), and both the pre slot 4 is scooped out, the broad slot 5 can also be formed by 
dicing. 

[0038] Moreover, as shown in drawing 4 (a), a scribe is carried out to the groove bottom of the broad slot 5, the scribe line 
6 can be formed, and as shown in drawing 4 (b), braking can also be carried out with this scribe line 6 as the starting point. 
[0039] By the chip division approach of the second operation gestalt shown in the [second operation gestalt] next drawing 
5 , and drawing 6 , after forming the broad slot 5 where width of face is wide by dicing relatively [ front face / by the side of 
the semi-conductor stratification of the semi-conductor wafer 1 ], the narrow additional slot 7 on the width of face is 
formed by dicing relatively [ groove bottom / of this broad slot 5 ]. 

[0040] Although drawing 5 is what showed the dimension relation of each part in drawing equivalent to drawing 6 (d) 
mentioned later and the relation between the width of face W1 of the broad slot 5, margin-width M, the end cost S, and the 
chip effective width C is the same as the first operation gestalt, width of face W2 of the additional slot 7 is set to 20 
micrometers smaller than the width of face W1 of the broad slot 5. 

[0041] Now, the following process performs the chip division approach of the semi-conductor wafer 1 of this operation 
gestalt. 

** As shown in drawing 6 (a), width of face W1 forms in the front face by the side of the semi-conductor stratification of 
the semi-conductor wafer 1 the broad slot 5 whose depth is about 20 micrometers by dicing by 40-55 micrometers. The 
depth of the broad slot 5 in this operation gestalt may be further applied to a substrate 2 for a while (for example, 1-10 
micrometers) that what is necessary is just what removes the semi-conductor layer 3 by abbreviation overall thickness. 
[0042] ** As shown in drawing 6 (b), the depth forms [ width of face W2 ] the 20 micrometers (the depth from the front 
face of the semi-conductor layer 3 is 40 micrometers) additional slot 7 in the groove bottom of the broad slot 5 by dicing 
by 10-30 micrometers. Of course, the thing of a width of tooth according to W1 is used for a dicing cutting edge. 
[0043] ** As shown in draunngj) (c), carry out the thinning of this substrate 2 to about 100 micrometers in thickness 
uniformly by grinding the front face by the side of the semi-conductor layer agenesis with a thickness of 350 micrometers 
of a substrate 2 with a grinder. 

[0044] ** As shown in drawing 6 (d), carry out a scribe to the front face by the side of the semi-conductor layer agenesis 
of the substrate 2 corresponding to the broad slot 5, and form the scribe line 6 in it. 

[0045] ** As shown in drawing 6 (e), braking-divide the semi-conductor wafer 1 into many semiconductor chips 10 with the 
scribe line 6 as the starting point. 

[0046] According to the chip division approach of this operation gestalt, the following effectiveness is acquired. 

(1) Since what is necessary is just to form the broad slot 5 shallowly, a chipping seldom occurs in the semi-conductor layer 

3 at the time of the dicing. Moreover, when forming the additional slot 7, there is almost no fear of the chipping of the 

semi-conductor layer 3. Therefore, the yield improves, "excellent article of the semiconductor chip 10 except the defective 

by a chipping etc. can be taken, and number" increases from said conventional example. 

[0047] (2) The dicing cutting edge with a large width of tooth has a long life, and a cost cut can be aimed at. 

[0048] (3) Due to the broad slot 5+ addition slot 7, since the slot where the depth is larger than the conventional example 

can be formed, braking can be easily performed by small thrust, and the following problem of (4) cannot occur easily. 

[0049] (4) It is the same as the effectiveness (4) of the first operation gestalt. 

[0050] In addition, instead of carrying out a scribe to the front face by the side of the semi-conductor layer agenesis of a 
substrate 2, a scribe is carried out to the groove bottom of the additional slot 7, a scribe line (illustration abbreviation) can 
be formed and braking can also be carried out with this scribe line as the starting point. 

[0051] Moreover, by forming so that the additional slot 7 may be attained to the front face by the side of the semi- 
conductor layer agenesis of a substrate 2, the semi-conductor wafer 1 can be divided into a semiconductor chip, and 
braking can also be omitted. 

[0052] In addition, this invention is not limited to said operation gestalt, in the range which does not deviate from the 
meaning of invention as follows, can be changed suitably and can also be materialized. 

(DA semiconductor chip may not be limited to a light emitting device, for example, electron devices, such as a photo 

detector and FET, are sufficient as it. 

[0053] 

[Effect of the Invention] According to the chip division approach of the semi-conductor wafer concerning this invention, the 
yield in division is raised, an excellent article can be taken and the outstanding effectiveness of the ability to make a 
number increasing is done so as explained in full detail above. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



06/02/24 



JP.2001 -284291, A [DESCRIPTION OF DRAWINGS] 
* NOTICES * . • , • 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1/1 ^— v 



1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The chip division approach of the semi-conductor wafer concerning the first operation gestalt is shown, and the 
sectional view of the semi-conductor wafer with which (a) expresses the dimension relation of each part, and (b) are the 
top views of this semi-conductor wafer. 

[Drawing 2] It is the sectional view showing this chip division approach in order of a process. 

[Drawing 3] It is the sectional view showing the main point of the example of modification of this chip division approach. 
[Drawing 4] It is the sectional view showing the main point of another example of modification of this chip division approach. 

[Drawing 5] It is the sectional view of the semi-conductor wafer showing the dimension relation between the chip division 
approach and each part concerning the second operation gestalt. 

[Drawing 6] It is the sectional view showing this chip division approach in order of a process. 

[Drawing 7] It is the sectional view showing the chip division approach of the conventional example in order of a process. 
[Description of Notations] 

1 Semi-conductor Wafer 

2 Substrate 

3 Semi-conductor Layer 

4 Pre Slot 

5 Broad Slot 

6 Scribe Line 

7 Additional Slot 

9 Crack 

10 Semiconductor Chip 

WO Width of face of a pre slot 

W1 Width of face of a broad slot 

W2 Width of face of an additional slot 

M Margin width 

S End cost 

C Chip effective width 
P Division pitch 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



06/02/24 



i» «» 



09) n#wmir (j p) 



(12) 2* 



4# 




us 




(A) (ll)ftfttti&£P8$^ 

#$2001 -284291 

(P2001- 284291 A) 

(43) '&m a WEl^lO)! 12 B (2001. 10. 12) 



(51) IntCl. 7 
H01L 21/301 
33/00 

HOIS 5/323 



F I 

HO 1L 
HOIS 
HO 1 L 



33/00 
5/323 
21/78 



f-73-r 
C 5F0 4 1 



5 F 0 7 3 



Q 
R 



&m$t mmmomi ol (± 8 jo 



(21)ffiS#^ 



(22)ffiKB 



#S2000 - 99893( P2000 - 99893) 



3 £31 B (2000. 3. 31) 



(71) UJ® A 000241463 



SSHH25# B#!»# B BTA^&^SflH 1 



(72) ±# 



g&»S# B B ■r**«'&^ E S*a 1 
(72)^!W# BISf 

mmmmm b#sp# b ■r^at^ 

(74)f^B|A 100096116 



(54) {&w<D%m) *m&V3j\-<D^v?ftW5m 



(57) [Cft] 



(a) 



16. 
15- 

ir 




M- 



u 



! 



I 



J I 

\/ ///////// 



5 



(b) 



u 

•7 



> y* y 



6 




[fc»»*0>iBH3 

ftic$g©&i\a-23g£a>3H^u;i£ v>^*ic<fe y 
di txaoa? $ oai im&jt £ me ■? i^m £ c y a -s £ 
t -r & ^ x / x-ro ? v znxmtt „ 

ft: x / \- £ £ ft y Zfiz »SCT 4 7*££ lc fc 

t, ffrie¥^t7x/\— o)*m#-mi&f$.iM<Dmmzistt 
mzuofci^mfcm y ff$j£-f sis 

>->*lc J: y ^i*-r SIS £ £ *t? =. k £ t "T 4¥» 
{* ^ x / \-<D =F v -?#&15&o 

m & y siS3fcn 1 xi* 2 ia«<D3MH*-t7 x/ \— ro^ y 

[IS#3S6] ItTCflJ&IKDttS 3 0-6 5«m. V — 
v><ti£ 5 — 1 5(/mtL. tor^)yft$6 0 — 75 

75j£o 

[|»*«7] BtTlB^UigtDill^l 0-3 Oumt-f S 

HMK 3. 4. 5Xli6fB«OTi£3H*OX/\— 
:7#Sl7J;£ . 

[IS*lS 8 ] #ffBi&aD;fa><!I£ 1 0~30ymitl) 

1*112, 3, 4. 5XI*6lSttC0##<*^X/\-©^ 

[it*«9] fiisiiijsigrojgjsxiimrtaiigismi^^fs; 

1 -saHvTftfr— JSlCffiftOTiNBtt^XM— (D^yZf 

[«*iI10] mffS#^«:'t7XyN-$MIS^'> ; 7'r ^ 
7 -f > £iS£ l~ ^ U— * > f LT^fftf -v ^lc#«-J" 
&IS£ 9 IBiScD^**-? x/ y Zfft 
HJ75;±o 

mmmm<r>mm^.xm-t s * ^ran* Lt^r-y 

^ic^STf Stf 2 !EtE£>¥S{*'i>X/\-(D? 1 



[000 1] 

i z # m -? s 73 ^ i c ii t s t t? th z> . 

[0 0 0 2] 

[^*CD8t^] ^tt^x/N-^ttftf S75;£i Lt 

i*. 7i/\- ic^r-f vv^icfcyjis-^^Lfcyxi*^ 
^^'T^iz.t y^.^7 ^-r^^-f >^^RELfcy Lfc^. 
zfis-*><?iz j: y mfB^xi*^.-i7 5>f 

£ -T S t * iz t. lc?» o X ^ x / \— £ HI £ 7J;£#-fl3 

-) roiaJlETDir^x/x— t^ffi^Ki^-B-T^x/N— |z 

X ? 5 -f / <-<D$fcift*) t -t7 x/ \- £ £*B*fig!b $ -B-C -7 
x/\— |CX-i7 : 5-l'^5-<>$^fiE-rS7354-Cfe-5. 

r = &ttif ^?t-5 c tic j: y -7x/\-$tg^,75^-cfc 

[0 0 0 3] ('Pfl ^. I* "9" 77-f7, GaN 

J: l J &3»*5£ffil^fc*#<*'7X/\-|cfc^TI±. 
;■^L^^-f ->>^XI*X^ ^5^f >£tef£Ltztz It 
-ei*. ^U-^>^*ir«ty'7X/N-$iyi ( z«i:A<ait'5: 
S£< ^^->>^Lfcy. *ffi^7^Hlc»pSHbLT 

^t.x^^'f ^Lfcyrs^roi^^AD^fc^ic. 
a ® ± i- s^b 73 u ai^ <b^^*3f * *<a^ * *Lfc o x 
bj-tSo 

[0004]® ¥#^lA-51©M»l53iB 

mmo&Mx-fo-oxywitscDtp&mzms 5^^-r-> 
^^iCcfcy^js-r-Sc 

mt hzt\z&i). mm&s zz-mzm&iitT&o 
zommitxmhtz^-mwmmmmommx'h-o 

x ^ -r ^i- j: y ^sE-r s . 

U ^ftro**(*^>V^6 0l-^flJ-rSo 
[0 0 0 5] CCt, 5i5 5<DiffiW(Di35f]lCV — v>iH 

Mjtotaynsii. K«iyfts^^>>^3aiBc 

SOglbTJ'J ^A^b-^^S^Ttm^l*. ffite^-v 
^* Sbli C £ 3 O 0 - 4 OOfimi LTH!ii$;h.Tfc 

y. mi <r> = f-v-JMW&G& , mx.\zz 2 0 «mtts. 
[0006] ftssi*. «yfts*/j^* <-rsif if-feo) 

i^^^X/N-S 1 A^t.^-Sl]Lri2^S¥#<*^^^6 
0CD^^.ftA<^<4-S<troa.^A^, ««JftS*4 0 



fit) £ 1 0/imgJt<horfcy. IBS. »5 5 0>lplW£ 
2 Ox/mfIglr/Jx$< LTl^- e SJffl 2 O X/ 

mSgCD^V *>>^3) (iHltE^) ^fflLT, 915 5 « 
»*LtL^fc. 
[0 0 0 7] 

fl:^* «t y 5 3 it*jinz we**fc» % 

sun 2 o /imjujio^-r '»^*ffiiLra* 20^ 

1 0-2 0//mSS(7>ai5 5 Lfrff2/£T?££:l^ ^<D 

[0 0 0 8] (2) 3Jiffla)/h£l^-f ^>>yjDI±*D%*< 

[0 0 0 9] (3) 1 O-2O//mgS0S5 5 L 

*#RiU *fc. 2fc(D (4) a>B«A<fi#^-r<«C 

[0010] (4) *>^B#f= % X<7?-47^>( 

>5 6&&&IZ LX§£±?&mm5 9 it. &&5 2<»m 

ifSSLTL^. LfrL, M 5 5 fl)^WA< 2 0 u mW. 

mt'l^l^tztb. B7 0>:6«l=sM"«fc3l::. *|S(5 9A< 
[0 0 1 1] *ft9ia>gW*. ±Gfl.a£ft%U ^J-Sfl 

[0 0 1 2] 

x / \— (D^-m^mmmmommx' $> o r t;j y <t© + * 
<7'i= * y ff^fiE-r 4iat. tsssr- fc o t «j y ttic*s*t 
y is & j: 9 ic l t ^-r > ><f\z ck y ft^jsr si§ <t 

[0 0 13] (2) «*5±l-¥3g»)lA<^fiK$^r^i) 



[0014] cc-c, r^-r->>/fj it. mxte?*-* 

[0 0 1 5] XIE=&^S (1) (2) 14, S«0>«j£# 

^ic* ynssftatcD-c-te&i^ afctf^-xsa 

8 Jil±ro^®S«^ck y 45t©-efc5«tl:^i:SSa 

y, ¥3H*«*<g<b#'J ^AIMt^^-aSttJ: y fc-cS* 

x / \- ff I- *t# 1= t? fe £> „ 
[0O16] §fS (1) (2) difcl^T, itUSJtroiH 

(DilfliJicv— v>iH£*njl-cg)yft<b LTtSSL, S«) 
y ft £^ <^ ^*»«I=*P A T^HJ tf ^ i: L XWf&t -5 

wt*<w^Ltv v-v>inai;«]y«;i4!f#ic 

WifeZHttlW. $SllLM<D<l>M& 3 0~6 5(/m. "7— 
>f^5~1 5//mtL, toT^jy ft£6 0~7 5 U 

0m®S##cfcyfc-5Jf-&l::i?3:Ll^ MJ£3I<D«3&«/J» 

tfWt&ftomfcftmzx y i= < < u y , ^^^-y^-i 
*t<t5tf->e>w4i:*t< «j£ 

[0 0 17] ^fc. ^IS ( 1 ) iCfcl^T. ^UJgOitl 

tzfum : &mf$.-r ; &m\zTvt:z/<ftf± 

[0 0 1 8] $tz. *S (2) ICfcL^T. it»D;f0)ipI 
14, ^l-:IS^$^^^^L^A^ 1 0 ~ 3 0 u mtn C t *< 

t^c t tfmwtizKz tttiz?^ isxfxtfmti^-t 
mp^iz^ ibtai^^-mwmizs.^-r < tc-s. 

[0 0 19] ^fc, =&^IS (1) (2) 14, BtTlBXSglc 
Adx., 'g)£mcD«)SXI4'tSJi./ : tir*}cS;-r5**^^x/N 
— ro^aSt*:Jll^J5Efiilfl)a® lc ^. ^ ^ •< ^ L T X 5 >f 



[0020] ¥S (2) ^cfct^r^*. iiAa^g^^ 

^^x/\— a>*an*»3^j*«KDaffi*T*3S-r s cfc 5 

[002 1] 

[*Wa>*»<D»tH [«-**»«] BlStfH2 
I3t^bfty, HB3I*±SB1 1-1 6tfg O 

[0022] s«2i*. -y-^r-f Tcfcy *y. 

J»ttA<0l7L« 2-f >^ (iftScm) 0)IE:£ff2. H£*<3 
50/im, *«<*IJMt5Si^aS (11-2 

0} 0t0tfc5o SI, £«I4C*UC|R££;M\ # 

[0 0 2 3] ±^J1 1 1-161*. I vT*l 

(/\*777lttA I Nt'fe^GaNttJ:^) "Cfc 
y. S-r&ffi2C7)±l3A I N/^777i1 1ft<JPA$ 
*U H11 1 C7)±fwS i h-?nlG a N=a>£* hJf 
1 2A<?&j££*U 1 2CD±lCn^G a N £ 5 *f KB 

1 3#»J***U PHI 3<D±C:G a NSSJf <t I nG 

a N#p«t*<assiwa»**tfc*«*^F«jftoa6 

*Jf 1 4*<»J***U R|1 4<7>±IZMg K-^pSA 
I GaNi?77 KB 1 5*<»***l, HI! 1 StDJLlCM 
g K-^piG aNn>^^ hl1 6*M&J*£*lTl* 

& 0 sin 1-1 6±{*coji$(*. wicias$*t&t^ 

[0 0 2 4] {IL. £MI4C0)«|*fZ|lSS:|l?\ # 

&i=KXLfcy « s«2 $g a Niz-r*a-&ic(4/^^^ 

[002 5] #fc\ 01 (a) 14. Mt4i2 (d) 

gu K«jy«s^^^^*5a*icictt]^r^iiJt e ^^ 

Pi LrHS**. Hewlett. «|£I5©«W1S4 
0. 4 5. 5 0XI4 5 5 //mOESSPg. 7-y >«S 1 
0/imtL, *oTWy«S*6 0. 65. 70X147 
S/imCDElSPgt-rSo 7^^rttffCI43 0 0. 3 2 
0. 3 4 0. 3 6 0. 3 8OXIi4OO//m0ASi(!: 



ttyftssaoxfcflltfc*. *fc % :/u;*4a>wwo 

[0 0 2 6] £T. *»tt»»fl[)*SH*^i/N-1 Of 1 
^3f^J*;iI4. ftQXSlCckyfT?. 

(D 02 (a) Iz^-T J:5fc. x/\—i 

{*M»*«o>*B^*oT«yftsa)**«ir«wo36< 

20/imt, 3ES*<tai 5 //m(D:7U3l4*$r>f 
iCcfcy 3fUff4(D^$(4. ¥*ttJl3£K± 

[0027] H2 (b) IC^-T^^IZ. X 

,x— i a>*»i*»»st«a>affi"e*-3T«yftsicffl» 

MfC«W1 *<4<K 4 5. 5 0X14 5 5 |/m-e. 3££7b< 

30/1 mcDifij£5g 5 smc ^ 4 * it c y n « * 5 iz 
Lty-< -»^iccky AM. #<i*s>?mz 
i4wi iz^cfc^jinot^^ffiffl-r^o 

[002 8] 02 (c) fZTjt-r^fC. J¥$350 
/i m©»« 2 0)*»i*»Sf»J*«a>*ffi y 
IftSZ irlCcfc y . 2 100/im 

[0029] 01 (a) (d) d**-*? 

ic. ■iK3i5i=«tK a r«s«[2a)¥V{*ji#»A«ia>* 

[0030] 02 (e) lC^-Tcfc5IC. iMM*">l 

[0031] **«s»»a)^^^»i(*aicj:*ttf. a 

(1) «gj£, = «5!C5fe3toT^jS5F^fc^ , U7i4$^Cy 

a>#«ic«koT«y <r3W«Bi^<»Bf**i*-r^»a)f^ 
y^A*<b**j:yft**Ji#»3a&«**icai«-efc* 

t Ltt, £fc* *J*I4 0~ 5 5 //m?I£<D2V *>2><f 

3 ici4** y** e>y*<»±L 

ftl^. tot, *«*yaWn±L. **yfcf>y»l=*« 

(4. miB«*««ty *a>«iir*B*y.(D 

-Cfc*. *#1*I4. Vt&m<D rftSO)S»*L«J $10 0 
[0 0 3 2] 

[81] 









■ EJ3 






Tfrr 4*i £&t 


teC (mm) 


(mm) 


fill) 










300 


40 


27778 


75% 




20833 


100 




60 


24414 




85% 


20752 


100 




65 


23669 




90% 


21302 


102 




70 


22957 




95% 


21809 


105 




75 


22277 




95% 


21163 


102 


320 


40 


24414 


75% 




18311 


100 




60 


21626 




85% 


18362 


100 




65 


21004 




90% 


18904 


103 




70 


20408 




95% 


19388 


106 




75 


19837 




95% 


18845 


103 


340 


40 


21626 


75% 




16220 


100 




60 


19290 




85% 

f v va 


16397 


101 




65 

^^^^ 


18765 




90% 


16889 


104 




70 


18262 




95% 


17348 


107 




75 


17778 




95% 


16889 


104 


360 


40 


19290 


75% 




14468 


100 




60 


17313 




85% 


14716 


102 




65 


16866 




90% 


15180 


105 




70 


16437 




95% 


15615 


108 




75 


16023 




95% 


15222 


105 


380 


40 


17313 


. 75% 




12985 


100 




60 


15625 




85% 


13281 


102 




65 


15242 




90% 


13717 


106 




70 


14872 




95% 


14128 


109 




75 


14516 




95% 


13790 


106 


400 


40 


15625 


75% 




11719 


100 




60 


14172 




85% 


12046 


103 




65 


13841 




90% 


12457 


106 




70 


13521 




95% 


12845 


no 




75 


13212 




95% 


12551 


107 



[oo3 3] mmiomv. sstttKm*. mtimtf®. 

K$jytts£*#<iS5E-f3£. -«t©f»<*^i/\- 

(in. Lfr l» frisroay, 
<nmm&- m zo^v £ m <* c t a< 

[0034] (2) SJ"Ba>*f i/> 

[0035] (3) ^*^<feyS*(7)>:#LMgj£JS5$- 
T* # & C t t. . 7 U— * > £ L n» IE *) T' # 

< L>„ 

[003 6] (4) 5 (DiffiW i £*#<KS-t-5 

©r*. ?U-*>^B#l::;0^:?5^>6£g.#.lcL 

[0 0 3 7] #Hi£H^lCiSl*T. 03 (a) I- 

ff*j£Lfc&. 03 (b) ir^l" J: -51". P^Uif4£^ 
C y W « J: 5 1= L T«l£3l 5 £ * «fc y ftjj^-r 

[0 0 3 8] 0 4 (a) *Bl£)S5 

©mill- X £ 5 -f ? L T X >? =b << 7 -f> 6 £ L , 
4 (b) IC^-TJ:?l=s ISX-^'f ^V'f>6£S-'S 



IC ^ > -5 d <!: i, X- £ & o 
[0 0 3 9] [Ig-HJSJ&ffi] &|C» 0 5 £.1/0 6 1::^ 

»mic« (n^ki^uajm '»<fiz,k vim?*. 

[004 0] 05li. &££-f-506 (d) l-ffi^-T40 
|-=&SP0>Th£M&£^Lfc4,0>-C. 5 (DitlW 1 , 

Wi-mmmtmcv amai 7 roigw 2 sank 

jg50lllW1 <fc y vh£l^2 0 mtt5„ 
[004 1] *Slffi^Sfl)¥#(*^X/\-1 

•y^ffl^ii, &0X8i=j:yfT3. 

<£ 0 6 (a) |C^r<fe5lr. i|i?ft9I/\- 1 <D^-m 
{*H^)ife{PJ]a)SElCillW1 *<4 0~5 5 wmf, SS£A< 

(CJjllS 1 ~ 1 0 u m) A^A^-^Tt <tt>o 

[0 0 4 2] 0 6 (b) iCTp-f J:^!-. 5 © 

5tJSl-iBW2A<1 0~3 0 //m-C. 3g$*<2 O fi m 
^<*M3roa®ANf,053E$l±4 Otfm) <DiI»DjS7^^ 
-<->vyiCj:yfi$JiE-r-5= ^Oti, 5f'T->>-?*?D(CliW1 

[0 0 4 3] 0 6 (c) lr^fJ:-5l-s 3 5 0 

wa-r-scticfcy. ^*ffi2^-«izji$ iooi/m 



[0044]© 116 (d) 5 fc* (Sit/* SIC 

[004 5] 06 (e) IC^-Tcfc^rc. *$»^X 

[0 0 4 6] **lft»»a)y^^»f!*ai=«fc*ii*. ft 

> if 3 ir** Uf7 e>^<^L3St^o 

tot, *a*y*<m± 
ocd raa<Dffi*i»j i*. «nEtt*«i«ky titarr*. 

[0 0 4 7] (2) 33«©**L^-f *»^SItt**4< 

[0048] (3) *U£«5+i6*nS7ic<ty % 

(4) <Dmmtf&$iz<iK 

[0049] (4) m-mmi&mozhm <4> &n&-e 

[0 0 5 0] *fc\ Sfi 2 0)i|i#{*J9I^JiEffl|CO*BI= 

I=. JtflDjf 7 05;gJgtz;3.? ; 5-f ? 

LTX^7'f?7-f> (BsfBS) £Jfcj£U iX^7^ 
[005 1] £fc, itA)9l7 £S«2(D¥»i*H#M*Jifc 

ffll©*B*-e*t-*«fe5i=J&fifi:-*-Scti=«fcy*aSi*'!; 
iA-iS*|*f*^i:«IIL. ^u— *>^**BS 

[0 0 5 2] &fc\ *5!KI*lurlBII*S»®lwKS*4i-5 

(1) ¥*fl:*!y^lM§3fc**l=H5t**v*\ ffl*.l*S 
[0 0 5 3] 



[BBOffiiUfcSiB] 

xy\— ©RBB. (b) litt¥«f*4x/\— aqzBBl* 

[12] n??7atraat€x«w=*-rBriEB-efc 

[13] H*?:?#«*&(D*B«a>»**«-*-BfBB 

[14] H^y^»«*a©aio*Ea«©K)ft**-r»r 

[0 5] »-*it»»(=«*yy^»w*afc*«a)^ 

[16] H^v^»ti*a*ia«i=*rirffiB-e* 

[17] «*«a>^-y^»tl*ft*Ill«l=*-*-»fBB 

[*«a>KB] 



1 




2 




3 




4 




5 




6 




7 


inns 


9 


mi? 


1 0 




WO 




W 1 




W2 




M 




S 


«iytt 


C 




P 





[15] 



1 < 



3 

3-^ 



Wt 



Iff 

tor-' 



J 



wflr 



I 



• (7) 



ftffi 2001-284291 



[H2] 



(a) 



16 v 
15- 

12 
11 



S all 



M-*| 
3 



W1 



I 



M 



M- 



I 



wt 



4 ^-5 

T^T 



i 



M 



772 



4' --5 



(b) 



1 




4?k 




i i 

i i 




[S3] 





wo 



(b 



(c 



(d 




3- 
2 



. W1 

|4~5| 4 5 




zzz 



zz 



6 



[3-1 

2 



10 6 10 



Z23 



7 



6 10 



(a) 



1 



f3' 
2 



4 4 

gzzzz^jj^gzzzzzi 



(a) 



1 - 



3' 
2 



ezzza e 



zzza 



(b) 



4 4 

f f 



(b) 




(8) 



*#§§2 001-284291 



[16] 



[@7] 



(a) 



, W1 , 



3 ^CZZZ._L_>CZZZZZZZZ221^J_J 



(b) 

1 < 



7 / 5 



////// ry-? 



W2 




(d) 



1 < 



3^f 
2- 



5 -r 5 



6 




(a) 



* _ * • ■ 



4*- 



• * a j. ■ 




(b) 




F £ — A (##) 5F041 AA41 CA34 CA40 CA46 CA65 

CA76 

5F073 AA74 CA07 CB02 CB05 DA34 



